[Redox factor 1 increases proliferation of neonatal rat cardiac fibroblasts].
To investigate the function of REF1 in the proliferation and collagen synthesis of neonatal rat cardiac fibroblasts, and the underlying mechanisms. Neonatal rat cardiac fibroblasts were transfected with the adenoviral vector containing rat wild type Ref1 (Ad-Ref1) or mutated Ref1 (Ad-mutRef1). The mutations resulted in Cys to Ala at amino acids 65 and 93, which eliminated the redox function of the REF1 protein. MTT was used to check the cell viability and flow cytometry was used to analyze the cell proliferation with the count of cell numbers and the percentage of cells in S phase of the cell cycle. The expressions of Ref1, collagen I (Col I) and collagen III (Col III) were determined by RT-PCR and Western blot. The translocation of REF1 was examined by fluorescence staining and revealed under fluorescence microscope. Electrophoretic mobility shift assay (EMSA) was used to check the effect of REF1 on AP1 DNA binding ability. The high glucose medium (25 mmol/L) was applied to culture cardiac fibroblasts. The effect of high glucose on AP1 DNA binding activity, the expression and translocation of REF1 were examined. MTT analysis showed that Ad-Ref1 promoted the relative viability of cardiac fibroblasts (0.671+/-0.044 vs control 0.364+/-0.007, n=6, P<0.01). The percentage of cells in S phase of the cell cycle was increased significantly in the Ad-Ref1 transfected cells (16.8%+/-0.62% vs control 9.04%+/-0.43%, n=3, P<0.05), as demonstrated by flow cytometry analysis. The expressions of Col I and Col III at mRNA level were increased when cells transfected with Ad-Ref1, while Ad-mutRef1 did not show such effects. Compared with the redox-deficient mutant Ad-mutRef1 (C65/93A), EMSA results demonstrated that Ad-Ref1 resulted in a marked increase in AP1 DNA binding. We also found that the cardiac fibroblasts cultured in high glucose (25 mmol/L) medium resulted in an increase in AP1 DNA binding activity, which was similar as seen in Ad-Ref1 transfected cells. There was also an increased accumulation of nuclear REF1 protein when cells were cultured in high glucose medium, although the expressions of REF1 at both mRNA and protein levels were not affected. REF1 can increase proliferation and collagen synthesis of cardiac fibroblasts, which may be related to its ability to up-regulate AP1 DNA binding.